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| - 77ie MAILING DATE of this communication appears on the cover sheet with the correspondence address 

I Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 136(a). In no event, however may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

~ !! I? A Perl ^!. l° r feply specrfied above ,s ,ess than thirt V < 3 °) da V s - a re P'y within the statutory minimum of thirty (30) days will be considered timely 

" I i P ? ?' fep,y ' S spec,fled above - the maxjmum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication 

- hailure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133) 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed may reduce any 
earned patent term adjustment. See 37 CFR 1 704(b) 

Status 

Responsive to communication(s) filed on 21 December 2001 . 
2a)HI This action is FINAL 2bM^l This action is non-fins! 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G 213 
Disposition of Claims 

4) E3 Claim(s) 1-16 is/are pending in the application. 

4a) or tne above claim(s) is/are withdrawn from consideration. 

5>n Ciairn(s) is/are aiiowea. 

6) C3 Claim(s) 1-4.6-9.11.12. 14 and 15 is/are rejected. 

7) E<] Claim(s) 5,10.13 and 16 is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance See 37 CFR 1 85(a). 
11 )□ The proposed drawing correction filed on is: a)D approved b)D disapproved by the Examiner 

If approved, corrected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C §§119 and 120 

1 3) ^ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (f). 

a)DAII b)D Some*c)[3 None of: 

1 .[3 Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received 

14) Q Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

1 5) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 

Attachment(s) 

1 ) [3 Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) Paper No(s) 

2) LJ Notice of Draftsperson's Patent Drawing Review (PTO-948) 5) □ Notice of Informal Patent Application (PTO-152) 

3 ) I I Information Disclosure Statement(s) (PTO-1449) Paper No(s) 6) CH Other: 
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Application/Control Number: 10/026,917 Page 2 

Art Unit: 2834 

DETAILED ACTION 
Claim Rejections - 35 USC § 102 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1 ), (2), and (4) of section 371 (c) of this 
title before the invention thereof by the applicant for patent. 

The changes made to 35 U S C. 102(e) by the American Inventors Protection Act 
of 1999 (AiPA) and the Intellectual Property and High Technology Technical 
Amendments Act of 2002 do not apply when the reference is a U.S. patent resulting 
directly or indirectly from an international application filed before November 29. 2000. 
Therefore, the prior art date of the reference is determined under 3b U S C 102(e) prior 
to the amendment by the AIPA (pre-AlPA 35 U S C. 102(e)). 

Claims 1 , 6, 7, 9, 1 1 and 15 are rejected under 35 U S C. 102(e) as being 
anticipated by Hwang et al. (US 6,238,160). Hwang et al. show (e.g. fig. 2) a method of 
manipulating semiconductor substrates comprising placing a semiconductor substrate 
(26) on a transportable electrostatic carrier (38), and keeping the semiconductor 
substrate (26) placed on the electrostatic carrier (38) for the duration of and between at 
least two processing steps (backside cooling and any of CVD, sputtering, etching, etc.. 
see col. 5, II. 39-61) of the semiconductor substrate (26). 

The method comprises electrically charging and/or discharging the transportable 
electrostatic carrier separately in one or more mobile or stationary transfer 
stations. Note that any such carrier will have to be charged while it is still or moving, 
there are simply no other alternatives. 
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The method further comprising recharging or discharging the electrostatic carrier 
in a charging station of a processing machine. See the discussion particularly at col. 2, 
II 25-42 in which it is noted that a second electrostatic force is removed after processing 
in a chamber then the wafer is moved, i.e transported 

The transportable electrostatic carrier is used in a unipolar (fig. 2) or 
bipolar (fig 5) electrostatic system. See also col. 1, '!. 49 53. 

Hwang et al. show (fig. 2) an electrostatic carrier system for manipulating 
semiconductor substrates, the system comprising at least one transportable 
electrostatic carrier (38) for a semiconductor substrafp 

station for transferring the transportable electrostatic carrier (38) with the semiconductor 

substrate (26) placed thereon between processing steps. See col. 2, II. 24-42. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U S C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 2 is rejected under 35 U S C. 103(a) as being unpatentable over Hwang et 
al. (US 6,238,160) in view of O'Mara et al. (US 6,444,033). Given the invention of 
Hwang et al. as noted above, the thickness of their transportable electrostatic carrier is 
not known. O'Mara et al. show (fig. 8) a transportable electrostatic carrier (304) that has 
a thickness of 0.3 - 2 5mm. O'Mara et al do not note that their component is explicitly 
used to process semiconductor substrates. 
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It would have been obvious to one having ordinary skill in the art to have an 
electrostatic carrier in the device of Hwang et al. of a thickness on the order of that 
taught by O'Mara et al. at the time the Hwang et al. invention was made since this 
thickness allows for a flexible carrier, thus making it less likely to chip or break due to 
rigidity stresses. 

- . — " v.* • vw\d; - >~'t?:: Iy ^: ! : ; idl-' ;S UVCi JlVVcSi iy 

al. (US 6,238,160) in view of Wytman et al. (US 6,354,791) Given the invention of 
Hwang et al. as noted above, they do not show their electrostatic carrier being arranged 
so that it is inductively charged and discharged without contact 

Wytman et al show (e.g. fig 2) a method of manipulating semiconductor 
substrates comprising placing a semiconductor substrate (W) on a transportable 
electrostatic carrier (16) and keeping the semiconductor substrate (W) placed on the 
electrostatic carrier (16) for at least some duration. They further note that their 
electrostatic carrier (16) is arranged so that it is inductively charged and discharged 
without contact. See column 1 , lines 62-63. It is not clear that the semiconductor 
substrate is held for at least two processing steps. 

It would have been obvious to one having ordinary skill in the art to have an 
electrostatic carrier in the device of Hwang et al. of which is inductively charged and 
discharged without contact as is shown by Wytman et al. at the time the Hwang et al. 
invention was made since this the ability to do so is known in the art, thus its use 
involves no inventive step and since no soldering, brazing etc. is required to connect a 
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power supply to the carrier for charging/discharging purposes, thus no exposed wire is 
associated with the movable carrier. 

Claim 4 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hwang et al. (US 6,238,160) in view of Morita et al. (US 5,815,366). Given the 
invention of Hwang et al. as noted above, they do not show their transportable 

_a ,y , .. It tyi df_ -_:e<_i: :^o: :a; yis iy «( jCS/sji Oii^i iCirQii ly 

device, comprising supplying the charging and/or discharging device by a battery or an 
accumulator. 

Morita et al. show (e.g. fia. 2) a method of the an electrostatic, carrier M 1 \ 
including an integrated electrical charging and/or discharging device, comprising 
supplying the charging and/or discharging device by a battery (27) or an accumulator. It 
is not clear that the semiconductor substrate is held for at least two processing steps or 
that the electrostatic carrier is transporting device. 

It would have been obvious to one having ordinary skill in the art to have the 
transportable electrostatic carrier or Hwang et al. to include an integrated electrical 
charging and/or discharging device, comprising supplying the charging and/or 
discharging device by a battery or an accumulator at the time of their invention since the 
ability to do so is known in the art, thus its use involves no inventive step and since use 
of batteries provides the ability to provide for different voltage levels in applications. 

Claim 8 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hwang et al (US 6,238,160) in view of Brown (US 5,948,986). Given the invention of 
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Hwang et al. as noted above, they do not note monitoring and/or controlling the steps of 
securing and/or separating the wafer from the electrostatic carrier by means of position 
sensors. 

Brown shows (fig. 1) a method of manipulating semiconductor substrates 
comprising placing a semiconductor substrate (6) on an electrostatic carrier (2). Brown 
notes monitoring (46) and/or controlling the steps of securing and/or separating the 
wafer from the electrostatic carrier by means of position sensors (see abstract). Note 
that his monitoring unit is connected to his power supply control system, thereby the unit 
clearly controls the steps cited above. 

Brown doesn't note the number of processing steps he intends to be performed 
on the semiconductor substrate (6) while it is on the carrier. 

It would have been obvious to one having ordinary skill in the art to have 
monitoring and/or controlling the steps of securing and/or separating the wafer from the 
electrostatic carrier by means of position sensors in the device of Hwang et al. such as 
is taught by Brown in order to assure correct positioning of a wafer so that processing is 
successfully achieved. See Brown's col. 8, II. 13-17. 

Allowable Subject Matter 

Claims 5, 10, 13 and 16 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: the prior art fails to show or fairly suggest a method of controlling a battery or 
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accumulator powered transportable electrostatic carrier for electrostatically charging 
and/or electrostatically discharging by remote control. The prior art fails to show or fairly 
suggest labeling an electrostatic carrier with an electronic label for facilitating sorting 
and following a production sequence of individual semiconductor substrates. 

Direct inquiry concerning this action to Examiner Dougherty at (703) 308-1628 

tmd 

April 28, 2003 
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The United States Patent and Trademark Office 
has changed certain mailing addresses! 



Effective May 1, 2003 

Use the address provided in this flyer after May 1, 2003 for any correspondence w.th the 
United States Patent and Trademark Office (USPTO) in patent-related matters to 
organizations reporting to the Commissioner for Patents. 

DO NOT USE the Washington DC 20231 and P.O. Box 2327 Arlington VA 22202 addresses 
after May 1, 2003 for any correspondence with the USPTO even if these old addresses are 
indicated in the accompanying Office action or Notice or in any other action notice material 
form, instruction or other information meu»iwi. 

Correspondence in patent-related matters to organizations reporting to the Commissioner 
ror Patents must now be addressed to: 



Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 





Special Mail Stop designations to replace Special Box designations 

Also effective May 1, 2003, the USPTO is changing the special Box designations for 

Trademarks to corresponding Mail Stop designations (eg, "Box 4" will now be 

Mai! btop 4 ). ' ~ ' 

For further information, see Correspondence with the United States Patent and Trademark 

nn'Z n%oT% Reg J 4 ? 32 ( u March 25 ' 2003 > A c °Py °f the Federal Regtster notice is available 
on the USPTO s web site at http://www.uspto qov/web/menu/cur rent htmigrgr^tor 

A li fiI in l 9 l c 0 ^ eC,fiC u USPT0 maiMng addres ses (See Patents - specific) will be available 
on the USPTO s web site on April 15, 2003 at http://w^,.^ 

Persons filing correspondence with the Office should check the rules of practice the Official 
G^zeite or the Office's Internet Web site (www.u spto.gov ) to determine the appropriateTddress 
and Mail Stop Designation (if applicable) for all correspondence being delivered to the USPTO 
via the United States Postal Service (USPS). 

Questions regarding the content of tins flyer should be directed to the Inventor Assistance 
Center at (703) 308-4357 or toll-free at 1-800-786-9199 



United States 
Patent and 
Trademark Oefice 



DEC 2 0 200? 

Dear Patent Business Customer: 



Commissioner for Patents 
Washington, DC 20231 
www uspto.gov 



I he United States Patent and Trademark Offiee (USPTO) has begun testing the use of image technology to 
replace paper processing of patent applications. You have the opportunity to be involved with a historic 
Prototype : that is testing th.s electronic processing of patent applications within three art units (1614 2827 and 
and the Office of Initial Patent Examination (OIPF.). 

What will be tested during the prototype? 

in the prototype, the paper document contents of pending applications assigned to the three participating art 
unite will be scanned into electrons image files. All processing and examination will be performed with the 
resulting electronic files during the prototype. 

How will applicants be affected? 

„ luiuniiuuun o.i<~<_i uv.miis iwu jjioccss cnanges: 

> Amendments should be submitted in a special format. Specifically, a new complete claim set with 
changes marked in strikeouts and underlining should be submitted. No clean copy of the amended 
claims is necessary. Please see the OG Notice of 1 2/ 1 7/02 

(http://www.uspto.gov/web/offices/com/sol/og/2002/week51/patimag.htm.) 

> US patent and US published application references will not be mailed with Office actions 
These references are available free of change on our website. 

> Applicants are requested to use elDS for submission of any IDS. For assistance with elDS you mas 
contact the Patent Electronic Business Center (toll free at (866) 217-91 97). 

What are the official files? 

During the prototype, the Office will maintain in a central location the original papers that constitute the 
official file m ° mhS ' ° fflCe ^ tak " 18 StCpS 10 h3VC the e,ectron,c fi,c dce ™ d the 



How long will the prototype last? 

It is expected that the prototype program will incrementally migrate into a production system, with the coal of 
eliminating paper patent applications files by early summer. 

Want more information or to provide feedback? 

For more information on the prototype or to provide feedback, please contact : 
Search and Information Resources Administration at irnage.proccssing(a),uspto.g ov 

Through your participation, USPTO will have an opportunity to test the electronic processing of patent 
applications and meet its goal of delivering high quality products through implementation of electronic patent 

f, r cD^A' n8 y th ° Cnd ° f 2004 • Thank yOU for your su PP° rt for this exciting activity and for helping the 
USPTO achieve its goal of providing better service through e-Government. 

Sincerely, 

Nicholas P. Godici 
Commissioner for Patents 



deleted matter) or underlining (for added matter) An accompanying clean version is not required and should not 

be presented. Only claims of the status "currently amended" will include markings. 
' ; > The text of pending claims no! being amended must be presented in each amendment document in clean version. 

i.e., wtinout any markings Any claim presented in clean version will constitute an assertion that it has not been 

changed relative to the immediate prior \ersion. 
(4) A claim mas be canceled by merely providing an instruction to cancel. Listing a claim as canceled will constitute 

an instruction to cancel Any claims added by amendment must be indicated as (new) and shall not be underlined. 
( > ) All ot the claims in each amendment paper must be presented in ascending numerical order Consecutive canceled 

or withdrawn claims mav be aggregated into one statement (e.g. Claims 1 - 5 (canceled)) 

Example of Listing of Claims: 

Claims 1-^ (canceled) 
Claim fi (withdrawn) 

Claim 7 (previously amended): A bucket with a handle. 

l iaiih is icuncmiv amended): A bucket w ith a greef* niue handle. 

Claim 9 (withdrawn) 

(Maim 10 (original): A bucket with a wooden handle. 
Claim 1 i (canceled) 

C!a;;v. 12 (rc-pr^scnicu fonueriy dependent ciaim i i ): A biack bucket with a wooden handle 

Claim 1 1 i nrovir»ncK- '%AA.^A\- A U, . U „, „ ~ ~~ r~ ♦ : .. i .... i:.. 

Claim 14 (new): A bucket with plastic sides and bottom. 
B) Amendments to the Specification: 

Amendments to the specification must be made by presenting a replacement paragraph or section marked up to show 
changes made relative to the immediate prior version. An accompanying clean version is not required and should not be 
presented. If a substitute specification is being submitted to incorporate extensive amendments, both a clean version 
(which will be entered) and a marked up version must be submitted as per current 37 CFR 1 .125. 

(•*) Amendments to the drawings: 

Drawing changes must be made by presenting replacement figures which incorporate the desired changes and which 
comply w ith § 1 .84 An explanation of the changes made must be presented in the remarks section of the amendment. 
Anv replacement draw ing sheet must include all of the figures appearing on the immediate prior version of the sheet, even 
though only one figure may be amended. The figure or figure number of the amended draw ing should not be labeled as 
"'amended." If the changes to the drawing figure(s') arc not accepted by the examiner, applicant will be notified of anv 
required corrective action in the next Office action. No further drawing submission will be required, unless applicant is 
notified. 

COPIES OF U.S. PATENT DOCUMENTS CITED IN AN IDS OR OFFICE ACTION 

In applications assigned to the five art units listed above, applicants and practitioners will no longer be required to provide 
copies of U.S. Patents and U.S. Patent Application Publications cited in anv Information Disclosure Statement (IDS) 
submitted to the US PTC). It is requested that elDSs be used to tile all IDS papers for applications in the listed An I nits 
SimilarK. copies ot U.S. Patents and U.S. Patent Application Publications cited by an examiner during prosecution of an 
application will not be provided to applicants in Office actions from these Art Units. 1 hese documents are available from 
the USPIO web site, www .uspto.go v . for free download Cited foreign patents and published applications and non- 
patent literature will be mailed b> conventional processing. 

Anv questions regarding the submission of amendments pursuant to the revised practice set forth in this river should be 
directed to I i/ Doughem ( Ljizaheth. D ougherty -a uspto.gov). fugenia Jones ( fuu cnia.Jones a usptogov ) or Joe 
Narcavauc 1 Joseph .N.arcav age u^ lo eov i. For information on the waiver or !ega! aspects of the program, please contact 
Ja> i ucas'Jav I ucas ^uspto. uov i or Rob C larket Robert Cjarke.w usptu.^ov i 



FIvit for mailing vmUi all Office actions in Art Units 1626, 1634, 1 "3 I. 282"* and 2834 
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APPLICANTS MAY SUBMIT AMENDMENTS TO SPECIFICATION, CLAIMS AND DRAWINGS IN THE 

REVISED AMENDMENT FORM VI" 



For amendments Hied in Art Units 1626, 1634, 1731, 2827 and 2834 

Starting in late April 2003. the United States Patent and Trademark Office (USPTO) wiil be processing patent 
applications in electronic image form in Art Units 1626 and 1"31 in addition to the three original Art Units (1634. 282" 
and 2834) in the "prototype program" Applicants with applications in these art units are encouraged to use a re\ ised 
amendment format for amendments to the claims, specification, and drawings, announced in AMENDMESTS IS A 
REVISED FORMAT SOW PERMITTED. 126"? Off Gazette 106 (February 25, 2003). posted on the Office's web site at: 
linp:-Av\vw.uspt().gen\^veb/bftl ees/c om/sol oK/2003/w-eekQ8/patf orm.htm. A summary of the rev ised amendment format 
is reproduced below. 

The re\ ised amendment format is essentially the same as the amendment format that the Office is proposing in a revision 
to CFR 1.121 (Manner of Making Amendments). The revision to 37 CTR 1. 121 (if adopted) will simplify amendment 

which point compliance with revised 37 CFR 1.121 will become mandatory. 

[Effective immediately, when replying to Office actions in applications from Art Units 1626, 1634, 173 I, 2827 and 2834 
all applicants are encouraged to submit amendments using the revised amendment format (except for reissues and 
reexaminations), and which will be processed according to conditions specified herein 

REViSED FORMAT OF AM EN DM KIN lb 

Begin on separate sheets: 

Lach section of an Amendment (e.g., Claim Amendments, Specification Amendments, Remarks) should begin on a 
separate sheet. For example, in an amendment containing a.) introductory comments, b.) amendments to the claims, c.) 
amendments to the specification, and d.) remarks, each of these sections should begin on a separate sheet. This will 
facilitate the process of separately indexing and scanning of each part of an amendment document for placement in an 
electronic file wrapper. 

Tw o versions of amended part(s) no longer required: 

The current requirement in 37 CFR 1.121(b) and (c) to provide two versions (a clean version and a marked up 
version) of each replacement paragraph, section, or claim w ill be w aived where an amendment is submitted in the 
revised format below. The requirements for substitute specifications under 37 CFR 1.125 w ill be retained. 

A) Amendments to the claims: 

Kach amendment document that includes a change to an existing claim, or submission of a new claim, must include a 
complete listing of all claims in the application. After each claim number, the status must be indicated in a parenthetical 
expression, and the text of each claim under examination (with markings to show current changes) must be presented. 
The listing w ill serv e to replace all prior versions of the claims in the application. 
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Description 

Domain© technique 

L'invontion a pour objet un porte-substrat electros- 
tatique a double face Elle trouve une application dans 
le domame inaustnel de Pe.'ectronique, notamment pour 
la misQ en oeuvre de precedes de traitements des suds- 
teats 

Etat de la technique 

Dans Industrie electron»que : !es substrats en forme 
dc disques ou dc plaqucttes sont trcs souvont soumis a 
dos traitements (tels que, par exemple. des gravures ou 
aes depots ou des implantations ioniques) pour lesquels 

...... v •. f.: v i! pOoiiiOn liXC 01 a une icffi- 

perature controlee A cette fin, on utilise generalement 
ces porte-substrats dont on connait de nombreux types 
differents 

A cc jour, les portc-substrats les plus intbrossants 
sort los porte-sjbstrats electrostatiques. 

Par exemple, le cocument GB-1 443 Pi 5 dnrnt un 
porte-substrat electrostatique comportant une couche 



un suppOn 6iectn- 



... .. .^«W . 

quement conducteur La plaquette semiconductrice a 
traiter (nommee aussi substrat) estalors oositionnee sur 
le porte-subslrat ot maintenue en contact avec la couche 
dielectrique par collage grace a une force electrostati- 
que Cependant, un tel porte-substrat necessrte de 
mamtenir d'une part le support conducteur et d'autre part 
la plaquette a des potentiels electriques differents, ce 
qui. dans la plupart des applicat.cns. est tres difficile a 
mottrc cn oeuvrc. 

Lo document US-A-5 055 964 decrit un autre type 
de porte-substrat electrostatique Ce porte-substrat 
comporto un support sur lequel sont disposeos sur a 
meme face deux electrodes distinctes portees chacune 
a aes potentiels ditferents. Ces deux electrodes sont re- 
couvertes d'une couche de materiau dielectrique et 
mamtenues ensemble sur lo support au moyen d'une 
cello epoxy Co porte-substrat est done r6al.se d'un soul 
tenant En outre, la couche de materiau dielectrique est 
tres tme : ce qui la rend bien entendu fort fragile Les con- 
sequences de ces caractensttques sont que. iorsque ia 
couche di6lectnque est de'erioree, tout .'ensemble du 
porto-substrat doit ctrc rerrplac6, ce qui cntraine unc 
maintenance lourde. on temps et en cout. 

Le document FR-A-2 66* 039 depose au norn du 
oemandeur decrit encore un autre type de porte-substrat 
electrostatique Ce porte-substrat comporte un support 
sur lequel sont fixees une electrode fihfome s'etendant 
sous la per phene du substrat. et une elect -ode continue 
plane ot crtou-6e par ,a pracbdente Ccttc c.'ectrode 
plemo forme, avoc lo substrat. un condensateur plan o r s 
des tra'temonts sous p.asma cenductej- 

Ce oorte-substrat est egalement realise a'un seul te- 
nar: II presente done des inconvenients similaires a 



ccux du porte-substrat decrit cans le document US-A-5 

i mm rjr- d'a :i !cu?" c — - - • ' - m 

te-substrats electrostatiques dont la semelle de ma.'ntien 
au substrat (e'est-a-d re a partie reaisant le col.age 
5 electrostatique du substrat) est fixec sur *e support de 
rranere irreversible, e'est-a-d.-e par col age soucure 
bra sago, etc 

Expose de I'invention 

10 

La presente invention a justement pour but de re- 
medier aux inconvenients des porte-substrats decrits 
prec6demment. A cette fin elle propose un Dorte-subs- 
trat electrostatique a double face comportant jne semei- 
15 le assurant le maintion du substrat par coilage electros- 
tatique, cette semelle etant elle-meme fixee sur le sup- 
puii pctr coiiage eiectrostauque. 

De facon plus precise, I'invention concerne un por- 
te-substrat electrostatique comprenant 

20 

une scmeiic de maintion ayant une surface ae con 
tact super ieure apte a supporter un substrat et a le 

trostatique et 



un support solidaire de ladite semelle de mamtient 



Ce porte-substrat se caraclerise par le fait quo la se- 
melle de maintion comporte en outre une surface do ccn- 
30 tact mfdrieure adherant au support par collage electros- 
tatique. 

Avantageusement, la semelle de mamtien comporte 
une piece plate electriquement isolante et thermique- 
ment conductricc, ayant uno face superieure rccouvcrto 
35 par au moins deux electrodes concontriques portees a 
des potentiels differents ot une face irferioure recouvor- 
te c'au moins une electrode, chacune do ces electrodes 
etant elle-meme recouverto a'une couche de mater au 
dielectrique. 

4 ° Selon un mode ae realisation de la semelle de main - 
lion, la oieco plate est reansde en un materiau thermi- 
cuement conducteur lecojvert d'au moins uno couche 
de materiau electriquement isolant. 

Selon l'mvontion : chaque e octrode de la piece p!a:e 

4 $ est portee a une tension choisie, amenee au moyen d un 
cennecteur de tension 

La pi6ce plate pout comportcr, pour chacue electro- 
de rocouvrant : a face superieure do ladite piece piale 
au moms un orifice transveisa= debouchant en regard do 
I'electrcxje ot assurant !e passage d'un connecteur ce 
tension. 

Selon un mode de realisation de I'invention la se- 
melle de mantien compete un c rcurt d'ecoulement d'un 
gaz caloporteur realis6 en surface do la couche dc ma 
55 tenau d electricuo 
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Breve description des desslns 



la figure 1 represente schemat-q^ement une vue do 
face cu porte-substrat conforme a I'invention : 

- la figure 2 represente schemat.quement u.no vue de 
faco do la semelle de maintien du porte-substrat 
conforme a I'invention , et 

la figure 3 represente une portion dj porte-substrat 
traverse par un connecteur de tension. 

Description de modes de realisation de ( Invention 

Sur la figure t, on a represente de facon schemati- 

CUe 'e CO r tr > ! ,'h~ trrif ^ -* ;»t i , \ ,.^,,„;„ 

forme a I'invention Sur cette figure 1, le substrat porte 
la reference 1 , la semelle de maintien du substrat porte 
In reference 2 et le support de ce porte -substrat porte la 
r6fcrence 3. 

Dans toute la description, on parlora indifforemrnent 
do substrat ou de piaquette. Classiouement ii dpi it s'pn.r 
d'une piaquette en semiconducteur (S;, AsGa. .) ou 
bien d'unp nl^nn^tto matoni., /_ ~ . 

, ,. _ i*;ssiuiii (pal OACIIipie 

du verre) revetue d'un film conducteur sur sa face en 
contact avec le porte-substrat ou encore, tout simple- 
ment. d'une piaquette en metal. 

Cette figure 1 montre done que. contrairement au 
porte-substrat de Tart anterieur, le porte-substrat de I'in- 
vention comports une semelle de maintien 2 qui ne fait 
pas partie integrante du support 3 

D'une part, une telle semel'e de maintien 2 permet 
do supporter le substrat 1 ct de le maintenir dans la po 
sition fixe desireo ; d'autre part, elle est apte a se f.xer 
sur le support 3 de facon a etre solidaire de ce support 
Le maintien du substrat 1 sur la semelle de maintien 2 
amsi que I'adhesion de cette semelle de maintien 2 sur 
le support 3 sont realises par un precede identique de 
collage 6lectrostatique 

A/in de croer des feces bloctrostatiques nocossa,- 
res aj collage, d'une part du substrat 1 sur la semolle 
de maintien 2 e t o'autre part, de la semelle de maintien 
2 sur le support 3 : des connecteurs references 5a 5b et 
5c assurent une amenee de tension sur les differentes 
electrodes rcluses dans la semelle de maintien 2 Cos 
connecters de tension scront decnts plus on details ui 
ter.ourement Le support 3 comporto done dos onfiees 
traversant !eU.1 support de part en pail et deeouchant au 
droit de la semelle de maintien 2 Cos orifices, non re- 
presents sur la f.gure 1 par mesure de simplification 
permettent aux connecteurs 5a, 5b et 5c de traverser le 
support 3 pour venir etablir un contact avec les differen 
tcs electrooes ac 'a semcile dc maintien 2 

Selon I'rvenfon on utilise autant do cornecteurs 
cu'il y a d'electrodos dans ,a semelle de maintien 2 Aus- 
si, pour le mcoe de rea'isation represente sur la figure 1 
cars lequel .a semelle de maintien 2 comporte trois elec- 



trodes, trois connecteurs sont nbcessaires. Cos trois 



. UniUllU ! 



la semelle de maintien 2 aes tensions, qui peuvent etre 
oe valeurs orffere.ntes 
5 En outre, comme montre sur cette figure 1 le sup- 

port 3 est connects a la masse 

Sur la figure 2. on a represente schematiquement 
une vue de face en coupe de la semelle de maintien 2 
Cette semelle 2 de maintien du substrat comporte une 
io piece plate, referencee 4, qui a la oropriete d'etre eiec- 
triquement isolante mais thermiquement conductrice. 

Selon un mode de realisation de I'invention, cette 
piece plate 4 peut etre r^alisee dans une ceramique en 
Al 2 0 3 d'une 6paissour suffisantc pour lu, pormettrc 
'5 d'avoir une bonne tonuo mecanique et d'etre suffisam- 
ment facile a usiner ; elle peut, a titre d'exemple, avoir 
une epaisseur variant de 1 a 10 mm. 

Selon un autre mode de realisation de I'invention, 
cette piece plate 4 peut consister en un support plan rea- 
20 Use dans un matenau Ires bon conducteur thermique (tol 
que, parexemple. lo grapnitoou lecuivreou I'a'ummiurr) 
et entoure d'une couche de matenau isoiant (te) quo. par 

OVOmnln I'llnminiiiM — 1:_ £\ 

r-~> win ai luuiauj. 

Selon ['invention, la semelle de maintien 2 comporte 
" irois eiectroaes reterencees respectivement 6, 8 et 10 
Les electrodes 6 et 8 sont ddposees sur la face sup6- 
hfiurp de piece plate 4 Commo on le voti *u< ceu« 
figure 2, I'electrode 6 est une Electrode filiformo qui 
s'etend sensiblement sous lo perimetro du substrat 
30 L'electrode 6 est une electrode pleme entouree par 
I'electrode 6 et dont la surface correspond sensib'ement 
a la surface du substrat 1. Ces electrodes 6 et 8, con- 
centnques, sont portees a des potentiels differents 
Pour dc plus ampics details sur la realisation de ces 
35 eloctrodes 6 et 8. on pouira so reporter au document 
FR-A-2 661 039 brievement decnt La semelle do main- 
tien 2 comporte en outre une troisieme electrode, refe- 
rences 10. Cette derniere est deposee sur la face mfe- 
neure de la piece plate 4. Elle a Lne peripherie sensible- 
*o ment equivalerte a ce'le de I'electrode 6, mais, contrai- 
rement a cette electrode 6. olle recouvre quasi-ontiore- 
ment la face inferieure de la pioce plate 4 

Ces electrodes 6, 8 et 10 peuvent etre realisees 
classiquement par depot sous vide ou par tout autre 
45 moyen permettant d'obtemr une couche mince de mate- 
nau conducteur L epaisseur de ces electrodes est de 
preference comprise cntre environ de 500 A ct 20 jam. 

L'ensomble consl.lue de la pieco piale 4 ol dos elec- 
trodes 6, 8 et 1 0 est ontierernont recouvert d'une couche 
so de contact 1 2 de quelques dixiemes de millimetres rea- 
lisee dans un matenau dielectrique. 

Pour la suite de ,'a description, on appellera par 
exemple, surface de contact suoerieure la partie oe la 
semelle dc maintien 2 situGc sur !a face supbrieure ce 
55 la piece plate 4 et comportant. notammont, les eloctro- 
des 6 et 8 ot ;a couche de contact 12 entourant ces 
electrodes : cette surface de contact supeneure est re- 
ferencee 16 Paralle.'errent.cnappellera surface decon- 
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tact interieire la par, ; e do .a scmclle de maintien 2 d6- 
posoo sur 'a face irfd'ieure ce la c-ieco olalo 4 m .-w la- 
titude notamment de I electrode 10 et de la couche de 
contact 12 entouran: cctte electrode Cette surface de 
contact jnferieure porte la reference 15. 

Afin de permettre la mise en oeuvre du collage eiec- 
trostatique du substrat 1 sur la semelie de mamtien 2 et 
og la seme.le de mamtien 2 sur le support 3 la couche 
de contact 12 en materiau dielectrique do.t repondre a 
des crrteres de fonctionnoment specifiques le materiau 
dielectrique doit etre tel qu'il permerte d'appliquer des 
forces coubrnbiennes suffisamment elevees pour creer 
une force elect rostatique superieure ou egale a 5 Torr 
cntre, d'une part, le substrat et la semellc cc mamtien 
et, d'autre part, entre la semelie do maintien 2 et le sup- 
port. 

A u a n i a ri p 1 1 r n »v> « ^ t f,-., ,*,!,,..} : 

:d u ISJCUCoiciliqUe Cf6ew 

par la semelie de maintien 2 est comprise entre 10 et 20 
Terr 

Pour obtenir une couche do contact 1 2 ayant de tel- 
les propnetes. on pout utiliscr, par cxomplo. un film d.c- 
lectriquo en polyr<ico auto-adhosif d'epaisseur 60 um. 
de constante dielectrique 4 et de rjqos.te moyennp st*. 
tistique inferieure a 1 ^ Une telle couche de contact 12 
Dermet d'obtenir una Wo<\ <&i<a<-tr^«*to«i«. .„ ,^„„. . : 

- ' — »• wwiuui^uu u ci lynui i iu 

Torr 

Selon un mode de realisation particulier de I'mven- 
tion, la semelie de mamtien 2 peul comporter dans I'une 
ou I'autre des surfaces do contact 16, 18, ou dans les 
deux, un circuit d'ecoulement d'un gaz caloporteur. Co 
circuit d'ecoulement n'est pas represent© sur les figures 
par mosure do simplification. Un tel circuit d'ecouiement 
de gaz caloporteur peut consister en une plurality de ca- 
naux realises a la surface de la coucho do contact 12 
Un tel circuit d'ecoulement de gaz caloporteur peut etre 
realise aussi bien sur la surface de contact superieure 
16 pour permettre de diminuer la resistance thermique 
de ."interface entro le substrat et la semelie de maintien 
2 que sur la couche de contact 12 de la surface de con- 
tact inferieure 13 pour diminuer la resistance thermique 
de I'interface enlro la sernelle de mairt.en 2 et le support. 

A titro d'exemDle, le gaz caloporteur pout etre de 
rhelium. 

Sur la *'gure 3. on a ropresente une part.e du por- 
te-substrat aux environs de Introduction du cennecteur 
5b dans la semelie Cette figure 3 montre done uno por- 
tion do la somcllc do maintien 2 autour du connccteur 
5b ot une portion du support 3 aux alentours de I'orifice 
par lequol >e connecteur 5b penotre dans le porte-s jus- 
trai 

En effet, ,'e connecteur 5b traverse le support 3 et 
uno partie oe la semelie de maintien 2 pour amener la 
tension sur I'eloctrode 8 En outre, un orifice 14 est rea 
Iis6 dans la dioco plate 4 ct rocouvert sur sa oaroi. d'un 
depo: de rraldriau electriquomenl conducted Avarta- 
geusemont co depot conductour est identique a celui 
real:sant I'electrode 3 On peu t done ccrsiderer que 
I'eloctrode 3 se poursurt jusque dans I'orifice 1 4 de la pie- 



ce plate 4 

l r\ .-,-.*r I„. , Ch .... 

— .. wviw« w i iGi w w-i i 1 i^y c»u a wn nidiu- 
nau eloctriquement condjeteur i'electrode 8 recouvrart 
la paroi de ront.ee " 4 pej: entro- en contact avec ce 

6 royau 9. Toutefcis, ce noyau 9 est entoure d'une couche 
7 de mate-ia-j dielectrique suffisammen: epaisso pcur 
au'aucun contact ne puisso s'etablir entre ie cennecteur 
5b et tout autre element du porte-substrat dont, en par- 
ticulier I'electrode 10 et le support 3. tous deux electn- 

'0 quement conducteurs et traverses par lodit connecteur 
5b. 

Pour plus de details concernant ce connecteur de 
tension, on peut se reporter a ia demande de brevet fran- 
caiso FR-A-2 683 395. 
15 On precise cepondant quo le connecteur utilise pou r 
amener de la tension sur I'electrode filiforme 6 est tout a 
iaii identique au connecteur 5b. Au contraire, le connec- 
teur utilise pour amener la tension sur I'e lectrode 1 0 peut 
etre sensiblement different du connecteur 5b dans le 
20 sens ou ce conducteur traverse le support 3 et cebouche 
oircctcmont au droit de I'eicctrodo ^0 Un tol connecteur 
de tonsion constitue I'un des modes de realisation du 
" ^""o td ucMidnue ue uievei rn-A-^ 



663 395 

ss Aussi, aux environs de ce connecteur pour I'electro- 
de 1 0, la semelie de maintien 2 ne comporte pas d'orifice 
14 

Selon un autre mode de realisation de la semelie de 
maintien 2, la piece plate 4 peut 6tre un disque de cera- 
30 mique d'alumine revetu, sur sa face superieure, de deux 
electrodes entrelacees et ayant des surfaces sensible- 
ment equivalentes et, sur sa face inferieure, d'une seule 
electrode circulaire comme oans le mode de realisation 
decrit ci-dossus. Dans cc mooe do rea;isation, I'uno des 
35 Electrodes deposee sur ,'a face supdrieure de la piece 
plate 4 est reliee eloctriquement a I'electrode recouvrant 
la surface inferieure de cette piece p!ate 4. Ces deux 
electrodes cennectees sont portees a une haute tension 
au moyen d'un connecteur tel que celui decrit 
4 o precedemment : ia seconde Electrode deposee sur la 
face supeneuro do la piece plate 4 otant quant a olle re- 
liee au potential 0 au muyon egalement d'un connecteur 
Cette liaison electnque entre deux electrodes a pour ef- 
fet de reduire la capacite mtrnseque du oorte-substrat 
4 5 ce qui peut constituer un avantage certain dans des ap- 
plications specifiques telles que celles ou Ton veut con- 
finer un plasma sur le substrat, par cxomplo avee unc 
polar satm basse frequence 

Dans un autre mode de realisation particular, il est 
^0 possible de mamtenir le support 3 a un potentiel flottant. 
notamment 'orsqu'il s'agit de decharges en radiofre- 
quence capacitives. Ce potentiel frottant est realise par 
un mode do fixation de type bipolaire sur la surface de 
contact inferieure 1 8dc la somclic de maintien 2. La 'ace 
55 infer eure de la piece plate 4 est alors rocouverto de deux 
electrodes distinctes, de formes sensiblement sombla- 
bles aux electrodes 6 et 8 de la face supeneure de la 
piece plate 4 et portees a des ootentiels di'ferents. 
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Pour w.nc application particulifc'o selon lacucilc un 
porte-substrat est :; 1 hcr fi:--iK inn nnn«.nin g<v i O:u: , ::;u 
o'un plasma sous-vide, le support 3 pout etre une elec- 
trode radiofrequerce refroidie par eau ae maniere a re- 
froidir ,e suostrat (en I'occurrenco une piaquette de sih- 5 
cium) sounise au bombardement du p'asma 

Pour des applications, ou le porte subsirat est utilise 
dans des machines de depot de couches m.nces sur des 
plaquettes de s;licium a basse pression, le support 3 peu; 
etre un element chauUant qui permet ainsi d'activer ther- iQ 
m.quement ia reaction ch.-mlque en phase vapeur. 

Pour aes applications, ou le support sen tout sim- 
plement a transporter une piaquette. notamment sous 
vide, Ic pote-substrat electrostatique do /invention a 
I'avantage d'exorce-' une force plus 'mpo'tanto que ia for- is 
ce apportee par des moyens classiquos, ce qui permet 

- !!!•.».■ :sr-:.c# uy^;;i U.'iO aCCeiefdiiOi'i »i i i|JOf Idnie. 



5. Portc-substrat clcctrcstntiquc scion 'a revcrdica 

lid" i 4, uaiaoio, ioy tol ot> qje a plUCO p.d le COmportO 

pour chaque electroco recouvrant la face superieure 
ce laorte piece plate, au moms un orifice (14) trans- 
versal debouchant en regard de I'electrode et assu- 
ra.n: 'e oassage d'un correcteur de tension 

6. Porte-substrat electrostatique selon Tune quelcon- 
que des revendications 2 a 5, caracterise en ce que 
la semelle de maintien comporte ur circuit d'ecou- 
lement d'un gaz caloportour realise en surface de la 
couche de materiau dieiectnque 



Revendications 

1 . Porte-substrat eloctrosta:.qjo compronan! . 



une semelle de ma.ntien (2) ayant une surface 

~. ..-w, cu.o ^ i u; apie ci supporter un 

substrat (1 ) et a le maintemr dans une position 
choisie par collaqe electrostatique. et 

un support (3) solidaire de ladite semelle do 
ma:ntien, 3Q 



caracterise en ce que la semelle de maintien com- 
pose en outre une surface ce contact inferieure (16) 
adh6rant au support (3) par collage electrostatique. 

35 

2. Porte-substrat electrostatique selon la revendica- 
tion 1 , caracterise en ce que la semelle de maintien 
comporte une piece plate (4) electriquement ;so- 
lante et therm.qjement conductrice ayant une face 
superieure recouverte para j moms deux electrodes <*o 
(6 S) concentneues potees a cos po'.oniieis defe- 
rents ot une faco inferiouro recouverte d : au moms 
une electrode (10), chacune de ces electrodes etant 
elle-meme recouverte d'jne co.che de materiau 
dieiectnque (12) 45 

3. Porte-substrat electrostatique selon la revcndica- 
tion 2. caracterise on ce quo la piece plate est rea- 
lisee en un materiau thormiquemont ccrducteur 
recouven d'a j mo ns une couche dc materiau e'ec- so 
tnquement isoiant 

4. Porte SLbstrat electrostatique selon la revend'ca- 
tion 2 cu 3, caractcr se er ce que chaque electrode 

de la piQce plate est porlbe a uno tension chois e. ss 
ameree au moyen d'un connecteur ce tension i5a 
5b 5c) 



5 

04/25/2003, EAST Version: 1.03.0002 



EP0 701 319 A1 




6 

04/25/2003, EAST Version: 1.03.0002 



EP0 701 319 A1 



Office cur ape en 
brevet* 



RAPPORT DE RECHERCHE ELROPEENNE 



EP 95 40 2001 



A 



DOCUMENTS CONS1DERES COMMF p fiitin^: 



2 

s 



>«rtfa> Mrfiw—tu 



EP-A-0 512 936 (IBM) 11 Novembre 1992 
le document en entler * 

EP-A-0 360 529 (T0T0 LTD) 28 Mars 1990 
le document en entier * 



1-6 



CLASSEMEVT DE Uk, 
DEMANDS (UtCLi) 



H02N13/00 
H01L21/00 



LA HAYE 



DOMAINES TECHNIQUES 
KSCHDtCHES 0M.Cl.ft) 



H02N 

H01L 



i 4c la n 

14 Decembre 1995 



CATECOUE DES DOCUMENTS CITES 

It pOTtlMt 4 hi! S «Bi 



Gentili, I 



x 

V 

mutrt locwm 4. la m4m* 



T : ttfarlc «a in»ea^ . h has* ft* IW«t»e 

' U.TT.'J* am puMt* 4 to 

D : ate iuj u li aft, 
1. : «*« sour rutw r*i»o*s 



efmMJk, in 



7 

04/25/2003, EAST Version: 1.03.0002 



DERWKNT-ACC-NO: 



19 8 3-725242 



DF1RWENT-WEEK : 



193331 



COPYRIGHT 1999 DERWENT INFORMATION LTD 



TITLE : 
vacuum for 



Electrostatic carrier operating in 



semiconductor mf r . - NoAbstract 



PATENT-ASSIGNEE: HITACHI LTD [HITA] 
PRIORITY-DATA: I 98 UP- 02 0 1 8 0 6 (December 14, 1981) 
PATENT- FAMILY: 



INT-CL (IPC) : btOGUll/20, H05K013/02 
ABSTRACTED- PUB-NO: 
EQUIVALENT-ABSTRACTS : 

TITLE-TERMS: ELECTROSTATIC CARRY OPERATE VACUUM 
SEMICONDUCTOR MANUFACTURE 
NOABSTRACT 

DERWENT-CLASS : Q35 Ull 



PUB-NO 

LANGUAGE 

JP 58104806 A 



PAGES 



PUB- DATE 

MA T M- I PC 
June 22, 



1983 



N/A 



04/25/2003, EAST Version: 1.03.0002 



&)Int. CI. 3 
B65G 11/20 
' H 05 K 13/02 



© B*M**>r UP) ®n#um a BR 

© & M f# g*F t& IB (a) HS58- 104806 



6830— 3 F 
6616-5 F 



9tm*>tk 3 




SS BS56 - 201806 
JS HS56CiyBl)12>jl4H 



ffl^^rPSC^^S l TS280# 



i. •«-«>«» 

3. f*r M^nRI 



*-ttT»*r*»35« K c*v.T> *i tj tt £ M ft 

tvm**n l»t:it« ^ - fewfeBf £tr» 



•» t «• « t , -t- « - ^ c. ct t h t a »j ^ m « * 



<* t to* 9) ff K. m r & *; K * « « to % * t 



WU»C. Mt«fUti «»«>+««tt|| 3.«<H»»M4i W 



* ■ L , He»lo¥«lttRK(|:t2|li:»i) 

t, -t- «? id m c ■ r * m fc * in « & m « * i 



IlidlllcNi, * ic X g< K 

■ * « n fc * » IT* fOilimc)tf,hii , 

* . * & t * -3 m » tt * a * * m i- c t it < * m 



ffiJrBlDlR/iecBtLitllfltRDtCiti 



; c « r z . 



-35- 

04/25/2003, EAST Version: 1.03.0002 



■ — ' ' «*S Ml o <j © 

* * T A' :e«Kttil4i| 

i- *> w « w« * i t « . 

*"*** t * J tJ**f*#-v« r»"j» - y ^: yjy .... y £ 
»■ *««T * C i K 



MUR8858-104806 (2) 
Mw^cii, m e » m i» 
si * * . ■»«c* J i,.Ttt*r)fc»ic» A »» jli 

» 4 *. J t » t ft « t i J; 5 t L!i#KJ:«»i» 

• tc * e 0 

n ii , i o* ~ i o' A« s « © » « « * * r « * m 

*»*OMIIH9iBt*-3 tlT |f gc 
K fl t 4 o 

"^■"♦•••©•ftmWfSfcBCB-C* 
0, M C Jj t > ltttag, 2 (J W M 8* -C * i . 
*S»lttftl©«** 0is CO±^(C- a « 

»i*.*»tfcfla»»* Ux W ft. » 2 (t * * i: 

* ft. « i 2 * *.V * ■ • » o w « h « * (aT , 
r a » >; » t u i x , . _ 



1 3 © ft * 1 2 . UMciEtEOht 

**f*»3 ieit, I' *> * S Joh«..B-»» l ,b.k 
<»*t:J:*#«»J|/j#4i;-C, £ n # « ft * 

ME«»*2©«fti 2tfl3ter*«flE*li||r 
ictCioT. »»*ft#3*tffi!©ttft*T 

^A-XICi8f4Ci<lftT*«, ft to , lfl 
UftftftUBK. 1 7 aaillElllHHK. 18 
UttHEStBB, f LT 1 9 

■»»lB-IHlLT*ri«BTM, ft 
3 W tt ft 2 H © I - I*aBM. ft 4 8 U n I - I 



«*«(iS2ii.6(» jE?hTll4a »j»ftlc 
to V» T »1 . liS^t-MOJ:ii:B, nnti 

^ ««#6#|RJh TN( * * ft ft * 8 U 

■ ^ft*i»»*»i oumidftiiifce t * ft « * a 

- f ♦ t •» * arn t t» * . *fctot3***» Wa 

ft * 1 3 . 13*, *ie»J8»**t ( «-. TMt . 



-36- 



04/25/2003, EAST Version: 1. 03. 0002 



»3Bicfe^t, life , 7ii|ic.f E^&jm 

*»±*#a*<*na * * - a3i:»^ r / * * # 

* * o cncjrj* »*-~3<oit#ic*5ipa 
fttt#ft4>r*fcie>, 9x-A3c-$«>9iiii 

* T # * 0 * * x 

*T ft <t: ft S a ft * > »Stti:»C**ft*e 

#f»?ntv^fcjt)t, ^*-^3*fft*»_t 
it t i : i^; t * i , 

•eft««^[^f p * * * l , **-^3»ftftfc 



HUW58-104806 (3) 

i:5v 'x-^atjriftatttticfpjtaii'ftcj: 
^ *r ft ^ ft * o ft *i , c <^ « a * ft w » & k *- m 

ft L T Ir* ft * # |C t m lr* S C H-'Tti C £ tt 

ft * . ft *j W 2 tc tt * ¥ * * * i 3 , x 3 c 

^ilOirftttHcti^lcptftrtT, ft JQ 
ft 4 L V> * 

# ± * -< to < . ***^intt*^*T^^ 

«i«HftCfci, T , ^ftft«»ftirft«ft9r/7 

t*^T|»ti J:^CLfcot, * T T * 
aj ft t , ^o, ft ftp* tc * it * *t ft « ^ Q> * M 

- *:> * * ft < *fttfcftftJ3J:0fftit^wftftft 
*ftft*ft«T*«&V'4»*ftft*fr«**6 

T * S o 
4.»JflB<0fti|ifttt^ 



I — I ft ft B i ft4»ttft2H*>I-i*ri*iHT 

1 :ft*ft. 2 >MMH, 3 : * ft « , ft, 7 
: ft ft ft. 0 : * ft % * , 11 : * « * « ^ * p , 

12 : « ft ft . is : * » m * , ia :ftarftw 

Hft . IT :EOtomffJltfl@» N 18 : JjCftff 
ft* BUS , 1 P : ftftft 0 



ft ft « ft A * * * # R £ ft f* *r 
ft m A #ft± ft H ft ft£; 



-37- 

04/25/2003, EAST Version: 1.03.0002 



